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- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
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2a)0 This action is FINAL. 2b)S This action is non-final. 
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DETAILED ACTION 
Drawings 

1 . On page 8 and 9 of the Specification, the RF ports are referred to as 1 02 and 
104 whereas on the drawings in Fig. 4A, they are labeled 104 and 106. Furthermore, in 
the detailed description of the preferred embodiments on page 11, line 1, paths 155 and 
157, which are referred to, are not labeled on Fig. 6B. Appropriate correction is 
required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1 ), (2), and (4) of section 371 (c) of this 
title before the invention thereof by the applicant for patent. 

3. Claims 1, 2, 5-|, 13-17, and 21-24 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Hong U.S. Patent No. 6,281,838 B1. 

4. In reference to claim 1 , Hong discloses an electrically scanned array, 10, 
comprising a linear array of radiating elements, 12, and an array of phase shifters, 14, 
coupled to the radiating elements (See Hong Fig. 1 ). Hong further discloses an RF 
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manifold including a plurality of phase shifter ports coupled to a corresponding phase 
shifter RF port and an RF port; and Inherent beam steering means (See Hong Col. 4, 
line 3). Hong further discloses each phase shifter includes a plurality of MEM switches, 
36a-f, 46a-f, 52a-f, and 56a-f, responsive to control signals to select one of a discrete 
number of phase shift settings for each phase shifter (See Hong Col. 3, line 56). 

5. Referring to claim 2, Hong discloses phase shifters including switched line phase 
shifters (See Hong Col. 2, line 35) including a reference signal path, 36b, 46b, 52b, and 
56b, and phase shift paths 36a, 46a, 52a, 56a, and 36c, 46c, 52c, and 56c (See Hong 
Fig. 3), each path having a respective electrical length selected to provide a 
corresponding phase shift value (See Hong Col. 4, line 8) and the plurality of MEM 
switches configured to select the reference path or one of the phase shift paths (See 
Hong Col. 4 line 24). 

6. In reference to claim 5, Hong discloses an array of phase shifters, 30, 
incorporating a series of single pole single throw MEM switches, 36a, 36b, and 36c, and 
an armature for opening and closing the RF signal path through the switch and a control 
signal paths, 36a-c, and wherein the control signals are isolated from the RF signal 
path. 

7. Referring to claim 6, Hong (Fig. 3) discloses an RF phase shifter circuit (See 
Hong Col. 2, line 4) with first and second RF ports, 40 and 12, comprising a plurality of 
single pole single throw MEM switches, 36a-f, 46a-f, 52a-f, and 56a-e, (See Hong Fig. 
3), responsive to control signals and arranged to select one of a plurality of phase shift 
values and connected to provide a single pole multiple throw or multiple pole multiple 
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throw switch function. The three switches 36a, 36b, and 36c shown in Fig. 3 of Hong 
function equivalently as a single pole multiple throw switch (SP3T). 

8. In reference to claim 7, Hong discloses a phase shift circuit that is a switched line 
phase shift circuit (See Hong Col. 2, line 35) including a reference signal path, 36b, 46b, 
52b, and 56b, and phase shift paths 36a, 46a, 52a, 56a, and 36c, 46c, 52c, and 56c 
(See Hong Fig. 3), and a plurality of MEM switches configured to select the reference 
path or one of the phase shift paths in response to phase shift control signals (See 
Hong Col. 4 line 24). 

9. Referring to claim 8 and 9, Hong shows that switch 36b selects the reference 
path. ' 

1 0. Referring to claims 1 4 and 23, while Hong doesn't explicitly recite metal-metal 
contact RF MEMs series switches, by virtue of the disclosed fabrication process of the 
MEM switches to be used by Hong inherently provides for metal-metal contact RF 
MEMs series switches (See Hong Col. 6, lines 19-57). 

11. In reference to claim 1 5, Hong discloses a multi-section RF phase shifter circuit, 
30, having a plurality of phase shift sections (See Hong, Col. 2, line 44) connected in 
series to provide selectable phase shifts to RF signals passed through the circuit. Hong 
further discloses that each phase shift section includes a switch circuit, 36, 46, 52, and 
56, comprising a plurality of MEM switches responsive to control signals and arranged 
to select one of a plurality of phase shift values and connected to provide a single pole 
multiple throw OLmultiple pole multiple throw switch function. 
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12. Referring to claim 16, Hong discloses a circuit wherein at least one phase shift 
section is a switched line phase shift circuit (See Hong Col. 2, line 35) including a 
reference signal path, 36b, 46b, 52b, and 56b, and phase shift paths 36a, 46a, 52a, 
56a, and 36c, 46c, 52c, and 56c (See Hong Fig. 3), and a plurality of MEM switches 
configured to select the reference path or one of the phase shift paths in response to 
phase shift control signals (See Hong Col. 4 line 24). 

13. In reference to claim 17, Hong shows that switch 36b selects the reference path. 

14. Referring to claim 22, Hong discloses an RF switch circuit (See Hong Col. 3, line 
4) configured to provide a single pole multiple throw or multiple pole multiple throw 
switch function to RF signals, incorporating a plurality of MEM RF switches, 36a-f, 46a-f, 
52a-f, and 56a-f, each responsive to DC control signals to control the open/closed state 
of the switch (See Hong Col. 7, line 3), each switch having first and second RF ports 
and at least the first and second single pole single throw switches have first RF ports 
connected at a common junction (See Hong Fig. 3). 

15. In reference to claim 24, Hong discloses a switch circuit, 30, wherein a single 
pole multiple throw function is provided to an RF signal and the number of throws is 3 
(SP3T), which includes 3 single pole single throw switches connected at a common 
junction. 
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Claim R j ctions - 35 USC § 103 

16. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

17. This application currently names joint Inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made In order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

18. Claims 3, 10, 13, 18, and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hong U.S. Patent No. 6,281 ,838. 

19. Referring to claims 3, 10, and 18, Hong discloses a phased array antenna, 10, 
utilizing electronic beam steering and having a plurality of radiating elements, 12, each 
of which has Its own phase shifter, 14. Hong further discloses that an input line, 16, is 
coupled to each phase shifter, which imparts a respective predetermined phase shift to 
the transmission signal as it passes through that phase shifter. The phase-shifted 
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signals are then coupled to respective radiating elements, 12, for transmission. Hong 
further discloses that various types of phase shifters, 14, have been developed, 
including switched-line phase shifters, reflection-line phase shifters, and loaded-line 
phase shifters (See Hong Col. 1 , line 48). 

20. Claims 3, 1 0, and 1 8 state that an array of phase shifters includes reflection 
phase shifters , wherein MEM switches are connected to select one of a plurality of 
reactance values determining a phase shift value, which is not stated in Hong. 

21 . Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to have modified the phased array antenna, 10, 
disclosed by Hong to include reflection phase shifters, 14, as suggested by Hong. 

22. The above substitution would have been considered obvious in view of explicit 
suggestion of Hong incorporating switched-line, reflection-line, or loaded-line phase 
shifters in the phased array antenna, 10 of Hong (See Hong Fig. 1). Obviously, any of 
such devices would have included MEM switches since no other means of switching are 
provided by Hong and as a consequence of the modification, MEM switches would need 
to be used. 

23. In reference to claims 13 and 21 , Hong discloses a phase shifting device 
incorporating the use of multiple pole multiple throw switches, 36a-f, 46a-f, 52a-f, and 
56a-f, for a switched-line antenna (See Hong Fig. 3). Hong further discloses that 
various types of phase shifters, 14, have been developed, including switched-line phase 
shifters, reflection-line phase shifters, and loaded-line phase shifters (See Hong Col. 1, 
line 48). 
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24. Therefore it would have been obvious to one having ordinary sl<ill in the art at the 
time the invention was made to modify the phased array antenna, 10, of Hong to include 
reflection phase shifters, 14, incorporating the multiple pole multiple throw switches as 
taught by Hong. 

25. The above modification would have been obvious in view of implicit suggestions 
of Hong that various types of phase shifters have been developed, including switched- 
line phase shifters, reflection-line phase shifters, and loaded-line phase shifters that 
may incorporate the use of MEM switches. 

26. Claims 4, 11, 12, 19, and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hong U.S. Patent No. 6,281,838 in view of Nakahara U.S. Patent No. 
5,379,007. 

27. Hong discloses a phased array antenna, 10, utilizing electronic beam steering 
and having a plurality of radiating elements, 12, each of which has its own phase shifter, 
14. Hong further discloses that an input line, 16, is coupled to each phase shifter, which 
imparts a respective predetermined phase shift to the transmission signal as it passes 
through that phase shifter. The phase-shifted signals are then coupled to respective 
radiating elements, 12, for transmission. Hong further discloses that various types of 
phase shifters, 14, have been developed, including switched-line phase shifters, 
reflection-line phase shifters, and loaded-line phase shifters (See Hong Col. 1 , line 48), 
however. Hong does not explicitly disclose a reflection-line phase shifter circuit. 

28. Claims 4, 1 1 , and 19 state that each reflection phase shifter in the array of phase 
shifters comprise a coupler device having first and second RF I/O ports, and in phase 
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quadrature ports, and first and second reactance circuits respectively coupled to the in- 
phase and quadrature ports by first and second MEM switch circuits. Claims 12 and 20 
state that the first and second reactance switch circuits are arranged to select more 
than one of a plurality of selectable reactance values by using a plurality of MEM 
switches which is not stated in Hong. 

29. Nakahara discloses a phase shifter device, 700, wherein each of the reflection 
phase shifters, 100 and 300, comprise a coupler device, 3, having first and second RF 
I/O ports, and in phase quadrature ports, and first and second reactance circuits 
respectively coupled to the in-phase and quadrature ports by first and second FET 
switch circuits, 4a, 6a, 7a, 9 and 4b, 6b, 7b, 9. Nakahara further discloses that each 
resonant circuit comprises an FET, 7a and 7b, and an inductor, 9, connected between 
source and drain electrodes of the FETs, 7a and 7b. As a result, two different phase 
shift values are attained in one reflection phase shifter resulting in a two bit phase 
shifter smaller than the conventional two bit phase shifter in which two reflection phase 
shifters are connected in series. 

30. Hong discloses that the switching network disclosed in the phased array 
antenna, 1 0, can be implemented using PIN diode switches or FET switches in the 
phase shifters, 14. (See Hong Col. 6, line 5). 

31 . Therefore it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have modified the phased array antenna, 10, of Hong 
(See Hong Fig. 1) to incorporate the reflection circuit of Nakahara and to have 
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substituted the FET switches, 7a and 7b, of Nakahara with MEM switches as taught by 
Hong. 

32. The above substitution would have been obvious because it would have been 
considered both a substitution of art recognized equivalence in view of recognition that 
FETs, MEM switches and PIN diodes are interchangeable, and an advantageous 
means of providing switching capabilities as taught by Hong, as well as an 
advantageous means of attaining two different phase shift values in one reflection 
phase shifter resulting in a two bit phase shifter smaller than the conventional two bit 
phase shifter in which two reflection phase shifters are connected in series. 

Conclusion 

33. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

U.S. Patent No. 5,128,639 to Ueda et al. describes reflection phase shifter and 
shifter circuits in series using FETs. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Damian E. Cathey whose telephone number is 703-308- 
4909. The examiner can normally be reached on 7:00 - 3:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bob Pascal can be reached on 703-308-4909. The fax phone numbers for 
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the organization where this application or proceeding is assigned are 703-305-0142 for 
regular communications and 703-305-0142 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 



0956. 




ras&iF.Bettendoif 
B&aa^ Examiner 



October 9, 2001 
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